Taming Big Data to Create
Usable Knowledge

Denise Lach
Oregon State UnlverS|ty
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Big data is the broad name given to challenges
and opportunities we have as data about every
aspect of our lives becomes available. It’s not
just about data though; it also includes the
people, processes, and analysis that turn data
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For me, the technological definitions (like “too big
to fit in an Excel spreadsheet” or “too big to hold
In memory”) are important, but aren’t really the
main point. Big data for me is data at a scale and
scope that changes in some fundamental way
(not just at the margins) the range of solutions
that can be considered when people and
organizations face a complex problem. Different
solutions, not just ‘more, better.’
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Big Wood Climate Model Selection

Big Wood, 1970-1999 to 2040-2069
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Envision Big Wood Basin
Exploring water futures under alternative climate and management scenarios
Home S Storylines Concilusions About

Background - The Big Wood Basin

The site describes an “alternative futures” assessment for the Big Wood Basin, Idaho

Locarion

The total study area encompasses the Big Wood River, Little Wood River, and Camas Creek
drainages in central Idaho totaling approximately 8,300 square kilometers (see Figure 1). The
primary focus of the study is on the water resources of the Big Wood River basin, which
includes the Big Wood River and Camas Creek {approx. 6,000 square kilometers). However,
approximately 100 square kilometers in the Little Wood River drainage are irrigated from the
Big Wood River so that basin is included in the study area for the purpose of simulating
irrigation although otherwise it is not studied in detail. The study area lies within portions of
Blaine, Camas, Elmore, Gooding and Lincoln counties and the major population centers
include Ketchum, Sun Valley, Hail Bellevue, Fairfield, and Gooding.
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Figure 1. Map of Study Area.

Land ownership in the study area is approximately 6% public and 34% private. The majority (58%) of the public land is managed by the
U.S. Bureau of Land Management {(BLM) with the U.S. Forest Service overseeing 35% and the State of Idaho managing approximately 5%
{U.S. Bureau of Land Management, |Idaho State Office, Geographic Sciences, 2008).



http://envision.bioe.orst.edu/StudyAreas/BigWood/StudyArea.aspx

* Transparent assumptions

* Important issues/questions

* Simple visuals

* Multiple options for individual exploration
* |ntuitive interface

* Meta data and data access



Questions?

USING IT
IS THE HARDEST PART.
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Storyline - Stream Flows

<<Previous: Magic Reservoir Mext: Land Use=>

TAKE HOME MESSAGE

BACKGROUND

The timing and magnitude of stream flow in the Big Wood basin is controlled by a number of factors - climate, snowpack, timing of releases
from Magic Reservoir, surface water/groundwater interactions, demand from natural vegetation, agricultural and urban uses, among others.
Most of these factors (except surface water/groundwater interactions) are consider in the scenaric models.

The results below show some of the results related to stream flows. The first and second chart show the annual stream flow profile for
various decades for Camas Creek and the Big Wood at Hailey for each of the twelve management X climate scenarios. There is a lot of data
on this chart, so it may be helpful to use the filters to explore these.

Water Year Average Flows (cfs) at Camas Creek

Water Year Dally Flow at Camas Creek by Climate and Policy
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Envision Big Wood Basin

Exploring water futures under alternative climate and management scenarios

Home Introduction ~ Scenarios  Storylines  Conclusions  About

Storyline - Snowpack

=<Previpus: Precipitation Next: SWE Maps>>

Take Home MESSAGE

Snow in the Big Wood Basin is an important storage mechanism satisfying late spring and summer water demand lower in the basin. The
climate models show clear trends in the timing of snow, with more of a mixed story regarding the amount of snow expected into the
future. In general, the amount of snow tends to continue the current downward trend, but there is some decade variation in this. These
impacts of reduced (and earlier) snow are addressed later on in this storyline.

Ker FinpinGs

Snowpack has declined over the last 30 years.
It is difficult to identify a consistent future trend in the volume of peak snowpack across the scenarios.

Howewver, all scenarios suggest a change in the timing of the peak seascnal snow (historically feund near April 1) which may oocur up to
6 weeks earlier.

High elevation snowpack, where maost of the basin’s snow oocurs, will be most impacted.

ACKGROUND
Snow is critical to the area, because it represents water storage in the system, similar to a reserveir and supports winter recreation. Loss of
snowpack implies loss of that storage capacity, which is either gone or reguires replacement in the form of man-made reservoirs. We show
both the amount of snow, and the timing of the snow, to capture this storyline. Snowpack is expressed here as "Snow Water Equivalents”, or
SWE - the ameount of water contained in snow - and is sensitive to changes in beth temperature and timing of precipitation.

THe DaTa
he following chart shows a summary of the basin average snow ‘ he chart below shows similar data, but only for the high elevation { =
(SWE) en April 1 for the entire Big Wood Basin. 6500ft) areas in the basin, for each of the climate scenarios.
SWE Apr 1 - Basin Average - by Climate {10yr_awvg) SWE Apr 1 - High Elevation - by Climate {10yr_avg)
) Historic i Low Change ‘WarrmWet i Historic Warrm'Wet
i Hot/Cry
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Storyline - Water Demand

<<Previpus: Snowpack Next: Agricultures=

Take Home MESSAGE

Adepticn of pelicies that address water efficiency make a difference. This is particularly true regarding agricultural water use.

Ker Fimpines

« Water demand varies widely by sector and by management scenario. Because of it's extensive area in the basin, matural shrubland is
estimated to be the largest “consumer” of water in the basin, followed by agriculture.

» |tisalso clear frem these results that for "agriculture boom” scenarics, management matters; there are guite marked differences
between less managed and mere managed scenarios. In the less managed scenaries, agricultural water demand is projected te increase
by roughly 50%, while under the more managed scenario, agricultural water demand stays roughly constant, despite increasing
temperatures and a rebust agricultural sector. In the "tourist boom” scenarios, agricultural water use either stays flat (less managed) or
decreases (more managed).

BackGROUND
‘Water demand in the basin is reported for each section - Agriculture, Forests, Natural Shrubland, and Municipal Uses.

= Agricultural water demand focuses on the water used to suppert crop preduction, including irrigation. Agricultural water use is
determined based on evapetranspiration of the crops, which is determined based on crep type, weather, soil type, and seil moisture
status. A description of the methodology used to estimate crop water demand here

» Forest and matural shrubland water demand is based on estimates of evapotranspiration, estimated in a similar manner to that of

Crops.
THE DaTa
Land Cover Type Percent of Total Demand
Results, expressed as percent of total water demand, are presented in the 2010 | 2070
table to right, for current conditions (ca. 2010) and with ranges under the MNatural Shrub 49 47-54
different scenarios for 2070. Agriculture 3 70-31
Forest 25 22-26

The fellowing chart shows estimated water demand by secter for the varicus scenarics. 1t is helpful to "filter” the infermation presented on the
chart to get a better understand of the effect of different management scenarios of the distribution of water demand.

[Annual Water Demand by Secter 2010-2070 |
Water Use By Sector - All Climate Models
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This work is supported by NOAA's
Climate Program Office with funding
from the Regional Integrated Sciences &
Assessments (RISA) program

The project is being conducted by
the Climate Impacts Research
Consortium (CIRC)
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Alternative Scenarios for Big Wood Alternative Futures

<<Previous: Model Summary Mext: Climate Model Selection>>

AG Boom - MORE MANAGED

(top)

Water
Use

Under an agricultural boom - more managed scenario, 25,000 additional ac-ft of storage in Magic Reservoir is assumed and
irrigation conveyance efficiency increases by 10%. Agricultural systems shift to more drought tolerant crops. Conservation
practices are required for all municipal and private uses.

Increased zoning and easements protect prime farmland. In urban areas, effort will be placed to infill development emphasizing
higher density in and around existing towns. Ninety percent of new population growth will be allocated to urban areas. Buffer zones
are put in place to separate agricultural land from residential areas.

AG BooMm - LEsS MANAGED

(top)

Water
Use

Under an agricultural boom - less managed scenario, efficiency of water use in agriculture remains at the status-quo. Agriculture
shifts to more water intensive cropping patterns and the amount of water storage remains at the status quo.

Land
Use

This scenario assumes significant expansion of agriculture through conversion of non-agricultural private and public land. In rural
areas, fewer development constraints allow for more rural residential, commercial, and industrial development. Roughly half of new
population growth is allocated to urban areas and half to rural areas.

Tourism BooM - MORE MANAGED

{top)

Water
Use

Under a tourism boom - more managed scenario, policies to promote high efficiency water use are assumed. Water use in
agriculture becomes more efficient. Agricultural systems shift to more drought tolerant crops. 25,000 ac-ft of additional storage in
Magic Reservoir is assumed. Conservation practices are required for all municipal and private uses.

This scenario assumes limited conversion of agricultural land to conservation reserves, resorts, and spas. Increased zoning and
easements protect prime farmland. Mo new development on public lands is allowed. Ninety percent of new population growth will
be allocated to existing urban growth areas. Buffer zones are put in place to separate agricultural land from residential areas.
Incentives to convert private lands into conservation uses are assumed such as increased riparian buffers, and wetland setbacks.

TourisM BooM - LEss MANAGED

({top)

Water
Use

Under a tourism boom — less managed scenario, residential and agricultural water efficiency policies remain at the status guo.
Existing agricultural crop patterns are maintained. No changes to water storage are included.

Land
Use

This scenario assumes significant conversion of agricultural land to conservation reserves, resorts, and spas will take place. Limited
zoning and easement protections will be provided to prime farmland. Some public lands will be developed as resorts. Urban density
will remain at the status gue, while urban boundaries will be expanded. In rural areas, fewer development constraints will allow for
more rural residential, commercial, and industrial development.

<<Previous: Model Summary Next: Climate Model Selection=>
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Too much
information

Storylines that matter
- Temperature

- Snowpack

- Water Demand

Envision Big Wood Basin

Exploring water futures under alternative climate and management scenarios

Home  Introduction  Scenarios  Storylines  Conclusions  About

The Big Wood Basin

The site describes an "alterpative futures” assessment for the Big Wood Basin, Idaho.

svious: Table of Contents Next: The Process>>

Locarion

The total study area encompasses the Big Wood River, Little Wood River, and Camas Creek
drainages in central [daho totaling approximately 8,300 square kilometers (see Figure 1). The
primary focus of the study is on the water resources of the Big Wood River basin, which
includes the Big Wood River and Camas Creek {(approx. 6,000 square kilometers). However,
approximately 100 square kilometers in the Little Wood River drainage are irrigated from the
Big Wood River so that basin is included in the study area for the purpose of simulating
irrigation although otherwise it is not studied in detail. The study area lies within portions of
Blaine, Camas, Elmore, Gooding and Lincoln counties and the major population centers
include Ketchum, Sun Valley, Hailey, Bellevue, Fairfield, and Gooding.
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Figure 1. Map of Study Area.

Land ownership in the study area is approximately 66% public and 34% private. The majority (S8%) of the public land is managed by the
U.S. Bureau of Land Management (BLM]) with the U.S. Forest Service overseeing 35% and the State of Idaho managing approximately 5%
(U.S. Bureau of Land Management, Idaho State Office, Geographic Sciences, 2008).







